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A GENERAL, PROBLEM-SOLVING PROGRAM (GPSP) , CONSISTING OF 
16 CREATIVE PROBLEMS FOR THE FIFTH AND SIXTH GRADE LEVELS 
PRESENTtD IN A SELF- I NSTRUCTIONAL LINEAR FORMAT, WAS 
DEVELOPED AS A PROTOTYPE OF INSTRUCTIONAL LINEAR MATERIALS ON 
CREATIVE PROBLEM SOLVING. THROUGHOUT THE SERIES OF LESSONS, A 
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oa mesA croatltc Usinlsins witik a najor locua on itolafciag tho 

boaie proctsssa of eimmtiim CHtdaiek* 1962$ ManfalaolRi li 
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Obiiifold» 1964) mA ifmtifsrifis 0m mUftsm eluwaeforittlea of croatioo 
povoons QHdavmeffii* 19655 B«sroa» 1964} Cval:^i«14» 1963). 9»iiplto •»c6 
unprocodtntod iamost la cs««tlvlfep» uotll ^Aito vocontX^r 0mxm has baaa 
ralatioaly littla rasaarcb oa tha ganaral poo61ott of aurtorisf and pv9» 
aoeins oraativa €iitakiiis» aapaciallsr in «Xmb claaavoo» aattlng* Sowavar, 
dua partly to incraaaad yt&lie anaranaoo of tha aaad to fcuaband our In- 
tallaetual ratoureati tbia iMportaiiC topic ta baglnalxig to racalva tha 
attaatiim and raaaaireli aiifpovt it doaarraa* 

tba piirpoaa of thia papar ia to daacriha part of tha raaaarch pro* 
grao at Barkalay for davalopiiig currieultMi prograaa alaad at proaottog 
tha gaasral laval of craatioa thinkiiig awms alaaantary adbool ehildraa 
and to eaoaldar ooaa of tha padagogical lapUcationa of aiaeh raaaarch* 
aapaeially regarding tha valuot faaalhtlity and Juatlficaclon of t a ac h * 
log for craatlra fhiietloal.iig« fOr a atsrvay of other currant rataarch 
in thia araa sapraaantiiis diffaring chaeratital and wafbodological ap« 
proachaa* aaa h?ara and forranea Ci^64)* Oabum (1953)» ^aenaa (1965)t 
futhnan (1961)» Qptoo and faapaon (1961}« 
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inf 9 Sl it otiould bn notn! tint imt of tin otmront 

attwfto to dovOlof onoh toadiiiig tuitoriol«» i^luding Uiat of tho 
StttiHiloy sroiq;it oluito Cm ftt^awmtAl «oeiwsftl«»ts (1> fhnt nil 
<oliU4mi&» TOgatdlMO of ngo or initiol Intolloetuol lov»l» foil for 
iifMMTt of mousing tboir yocontui foe ocmtlm t!iou||ht» and (2) thst 
tbato infividuslo cm m tsu^t to naks fuUor axul am spfcofcUta uso 
of Choir eofseitioo by cosns of oyotiaatfe mnA dlsoct frolning of eortoin 
eognitivo oklllo. 

Ac for o dof IniCioo of a cromtlvo child (in « rool oooini tho nlti** 

aaito critorion by nhich tho oitccora of o tooehing frogroa autst ho 

jiiidgod) , it io cmtroUj ^iigmod tibot bo is intollocttsoUf curtono ond 

oaiiflovotory, taking m oetlva fort in aoaifnloting and roconstructiiit 

hia onvieonaaiiit* fo fomq^iiroao « a uri hor of cnrvmt dofinitionas 

Tho evooftivo child fniifora to osfloro tho unlmoim» rothov than 
to cmoirm tho olroo^ly knoun; ho fvofora oifloining foeta in 
now wqrOf rothor than continuing to roly on Craditloiitl aoll* 
oatahlialiod osflonatiimia; ho isdnlgoa in odvontnroafNai thinking 
and raiaiuc fniotiOno» rothor chan hoing contont aich thinga aa 
cboy aro« 

ffitb thoi^o fraliaisocijr eonaonta tatting tho otogOtifo tom noxt to 
laoro fointod ddiaorvotiona jidiMHit tho naturo of crootivo thinkii^ and how 
bast to foator it«*-oboovvail&iona idaich to a largo dogroo bovo dotoralaod 
tho ofooifie fora and char<)ctor of tho roaoareh of tho Borkoloy groiif • 

Aa o first atiif » no altl l^^tontify ond dioenaa aovnrol widoly«hold ala* 
eoncoftiona Alkrat eraotiv® fonetioiilng and itt facilitation* 

UtaeoneontiinMH Concomino naturo of Croacivo thinking 

forluqM tha aeac eooamily bold boliof eoacoming crootlvo ftmctloa* 
ing io thot tho child sfill boecoNi erootivo of his own oeeord**hy doming 
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on 9om hmtofovoi latM: only hn can ho plnani, in n 

ttiiMilcting ytt fAtfldtnlva and nurt^nring cnvivomaMit# tbm •rroxMKiutiuMt 
of thin view it diMi not to ttuch to « nit rending of cho antitzo of nan at 
it it to an ovnttlnplifiemtioA of the nM&t hy nhich hit iatnnt caynci* 
tint m to bo xoaliotd. 9l»to tfocifieoUy« on onvlronnoiit nhlch It at 
onto yomlttivo mi ttiMiiatitig unioiibtoiiy plmyn an inponttnt rolo in 
oottblithing eho ooniitiocit notoitary for Croat ivo outfMit, but tbit it 
only |wrt of tho ttory. Xn oriot to tako fuli advantage of an tmro- 
ttrietivo atnmyiMnro» the child viutt firtt cooo to undorttand nhat con- 
atitutot evoativo iMon in the gl;Ctn altoatte and hov ho can achlovo 
such Idtaa for hlntolf . tn abort* bo atitt loam igm to tiiink croativoly. 
Xn ebio eonnoetioa* o growing boiy of obaorvati«Nitl and onplrical ovi- 
doitco (Saamr* lObls holt* 19&4; Idol* 1960s Vorranco* 1969) indieatot 
that mat tdiool dbildroo axo inadtc|uatoly proiMurod fbr croativo think- 
ing. CorrOboratlvo data gathorod by tiio iovkoloy group at tbo fifth- 
grade and timb-grado level revealt e eontpicuotie inability amng 
etudeata to think of any iieaa* meb leaa clever or novel onea. Ifore- 
over, there ie little waSeratending of ^ nature of originality and 
virtually no aenae of plenfblneaa idiieb ie neceaeary for prolonged 
effOetive work on a creative tack. Mot atsrprieingly tbeii, one flnda 
tbet the reapoiuiee of mat children m cheUengiog taaka* even in a 
peceiaeive environmiit* are by tad large pedeettian and generally 
locking in creative mvit* 

1^ order to idiink creatively the diild nuat have at hit diapoaal 
a repertoire of creative thinking akilla« Po naoe a imn the ability 
to reeognlae gapa in eaciating informtleos a facility at forwilating 
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xvlivtnt qiMHitlcttit « stssltivity ^ th» <«unda of feiui c«alc to ono 
CUM odttuaf ly jufst tbm intlttHlify of ptepos^A I4sas« !Rmi oyltoogr of 
exMfelvo thoui^ii i« a saoto of obioloiiMMiBt** An array of 

eogoifiiro akiUa soob at f^ao JtsaB aontioiiad coaatifutaa tlio *NHaei«» 
plina^ coopocMMit tMeb «uit Ini ^raaaiit in coacovt iiich an accayting 
nurturing oxtvlronMot baldra tite diild oan taka fiiU adraataga of aueh 
f ra a dcm and ^ataidoff* lilaiealf to tba taak at Ikand. 9lu»» aaan in tbit 
yar«pactlaa» tba Job of fbatariag eraatira tbinklag la a taoxa coiqpU- 
eatad undartakini tlMB auayactad by aasiy. Xt la aora than nttaly pro* 
riding a paniiaaiva ataaiaphara for tlm ralaaaa of eraattra pot«itials 
^ taachlng tlia dtUd Imo to aMka uaa of hit fraadoa to 

eraata. 

Sf ona maat taacb childran to tbiok eraatlraly, than vliat kindla 
of p a iago gieal atratagtaa roald aaaai anat apinrogrlatat tkara ara no 
daidit a tiuafear of raaaondbla antaara to tkia cfuaitlon* for axangla* 
oaa apfvoacli<*«*t!Mi traditional mm^U to taadb in aocli a Mannar tkat 
0m ckild niU ooiia to act oraatiraly in a nuBkar of diffcnrant urabjaet* 
aattar diaolgliaaa« Aaotkar coatraatinsi yat conflaMantary fosaikiUty 
ia to taach for a nunkar of oognltiva afciUa fundanantal to all eraativa 
tkinking and tkaa akoa Ika atudaat boa aii<d) ganaraliaad akilla can ka 
agfliad in ayaoifio a«diJaet««Mittar araaa. Ikia lattar atratagy earriaa 
aitli it Idia laflieatlon of davaloping cuvricolini nattriala akoca 
•okJact’M att a r it ttia acaatira tkougbt ftocaaa itcalf. Aa «a tkall 
•aa fraaaotly* it ia tkia agf«oack nkieb io kaicig ai^lorad tka 

MizicsJisy ipptwp# 
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1m tMMUtaeMm l«ei«ute uitk vttp^efe to t1t« 
vovitty of rMsoMblo tor pfoaoeing croativt tHiBkinf in 

tAm ci«tg«ocMi» tiifttg mm 12nlt»« $mm Itelto cam tm otubltoM fNitod 
on our tsoving koovlgdgg of tbo d^fomiico of tho croativo proeato* for 
OKMplgf ft tiao bMii ifiilil oot^^lf8lsg& tliot croatfvo f§ lurgaHy 

oo coggitlgg oporatiotti moA iiapomltijom ©f a m-logical 
etiaraet r. tot togfita tttla« tba tMtoci a© wait tha practica par- 
alata of taacbtog tor logfo and tor criticali aa Tf«f— r fpy 

pronoting oraatlva toaetionliig* at aa ahall aaa aliortly^ craativa 
tliiiiklaigf akathir it ba In aeianea or in tba buagttiit&aa» involvaa a 
good daal oora tban vatioiial. and orltleal aadlpaiai and to taacli ooXy 
tor thaaa tonetiooa to tlia aaeliialoa of isoxa irntgliial. apaaolatlaa 
proeMaaa ia to faU alwrt of toaftarlag eraatlva tlioii^t. 

ft baa liaafi tortbar argoad tibat taaebitig tor actaatifie nathoia 
of totoklog mill aatabliati a r aapa ct tor tfta laatolnaaa and tha ate- 
plicitf of nr f a itaalf » Altbotiib ttia cbild atiqr iadaad lotor froo 
atidi agaretiHui tliat natm la osdarly and laaful^ aodi aa imdarataadias 
nay otasftotialy aet to esaatlva toouibt. Ifora apaoifieaUy, 

aa eurraatiy taai^« tlaaaotiry aoliool ae l an ca # tlM htMnitlaa and tha 
aocial aelaneaa aa tall, do not almora raflact tlia nay aolaatific in- 
taatigation and araati¥a atbalarahip aetuaUy liappta. Craativa coo- 
tributiana to aay fiatd of loM»aladga am node by mraatliag with 
anblggoua ooofliottog toeta and data with tdia ovarall aln of bringiiig 
coocaptiial ovdar out of dbaoa. Ilaiiavar* aa rapraaaotad la nany corrant 
taatbootop tlM drana of ttia poraait of autb oidar aad andarataiidliig ia 
rtpUati hr «a «aaralap^iCtod» tailomi and ptadigaotid flaw of a 
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iUciHim, «*ka.Ul»g itoit >»«« *« 

•MoivM.£»e «n»«««y p»»« «* “«»«•* “ '**•' 

SwA • al^pU. «t*«-ettt wooth* «mx eemfUaAtr 

^ f ««*«»- »«!*»««« 

i08 M« x*tmtu», t»ttm th« w fccw w. tJ»* proM« «»* »«* «»«* 

i.«-.«i# e« \»mtm m « §lv*» «>t ®* e» «t«i» hi. own 

eonelmtono. or ioa*o« to 4 i«»w* aBL<«*»» *** 

o( tfio ftUary <iaiotl«»» »< «»* »**»»•««• *“*• 

qoootton thot ooch untbook p*o..ntatlon. wlU who for tbo w>« rapid. 

untroiAlod ...talUtion tmi nartory of tho matorUl, hot It .hould not 
bo o..«od that tho swroach which «•>«• fo« th. «..t oMlelwit loan- 
ing will olco bo wont offoctlwo In CoBtorlng crctlvo and prodoctlvo 

ttitnkliiio 

Moroovor. In tho wjv «*»t e»hJoct-»«tor hw boon trrfltlon«lly 
tou^t, tho 6 t»d«it to raroly .llowod to ptoctlco on problow, which 
ItmovMlro nod*, of thou^t tor tholr aolutlon. Conooquoiitly 
ho kM no dlroet opportunity to lo«rn »d«.t conotltoto. cro«tlwo way. 
to wMilpulato data, nor to detrolop «« Intoltlvo aonao tor daalgnlng 
roMarch or to a»k qoo.tloaa which favor aorondlplty and Maxlntco tho 
elunca tor now Inalght.. to •bort. tho child doo. not «:qolro tho co,- 
nltivo akllla which would bo woat holpful In proparlng hin tor futuro 

productivity. 

A .pacific caao In point lUoatrating tho lack of wphaol. on 
thinking croatlvoly fact, and taton-tlon 1 . tho aot of .o-callod 

wdloeuaaton quoatlon." found at th. of t«ny t«itbook ohapfra. to 
th... qwcatlon. aro aot particularly holpful In prowtlng 
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crMtlvt patttree of thoia^t* Oft«a tlw atudaut is miroly mkMA to 
think jUKHit tbtto <|UMtioii8 vlth Uttlo or no sub»«f|iumt follou«up 
diteufoion of ttm iidoquacy of hit antwort. With ndnlaMl dialoguo bo** 
twoon th« tftudont and tha ttachlns author tba child rairaly gata 
any ayataamtlc foadback aa to uhat counta aa maraly an adai}iiata anauar 
at opyoaad to an inganioua, noval ona. Ivan in thoaa caaaa ahara tba 
taacbar .finda tlna to coomant on tha quality of tba gv^il*a aaaayc, 
tba faadbac'K it inavltably dalayad, thus raducing tba affaetivanaaa of 
tba axareiaa. Bacauaa tba child typically oparatao from quaation to 
quaation in ahat ia aaaantially a **cognitiva vactnnf* irlth littla op* 
portunlty to profit from hla past afforta, ha is unabla to davalop any 
intarnal standards of ctcallanca against abich ha can avaluata subsa* 
quant idaaa. In affact this eiaana ha is unabla to modify bis efforts 
in the direction of a»ra craatlva and Imaginatlva output. 

Anotbor feature of such discuaaion questions »«tbalr placamint at 
tba and of tba ebaptar*— atrangtbans tba Xapraiaion that tbaaa aicarciaas 
are siafly an appandaga, added to tba text at an aftartboug^t rather 
than forming a central part of tha learning axparianca itsalf , liora* 
ovar» their placaaant occurs at tha psychologically inappropriate 
smaaot for atimulating productive ideas, iy the and of tba chapter 
much of tba intallactual tension antfi drama built up as part of tha 
content presentation vill have dissipated, making it difficult to an* 
gaga further tba cblld*a interest. In contraat» tba placsmant of die* 
cusslon questions should be coordinated aitb tba presentation of tha 
content Itsalf, eapitalisliig on the student* s imnadiata curiosity and 
ttovantarily aroused interest. 
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^eo— ndottont for • Cngrtculm Crootivo thinking 

t#^iognising Bom ot thott pedagogloal ditficionciMs vhat can bo 
vooottMKidod vitb rogotd to « ciivricttlun £or eroativo thou^t? Vho 
first rocofBosttdation is that such a curriculun ftaturo ropoatod oppor- 
timitios for tho diild to praetico urostling with conplox challonglng 
tasks of th« kind that ai|^t, in a uors eonplox foni» ongags tho 
offorts of erostivo adults. Of courso, such problons (which wo shall 
call **croatlvo"tasks*in'nBlniaturo**) suist bo scatod down and sinplifiod 
in may roapscts—iii particular, roducing tholr dtpondoiieo on tochnical 
or spooific knowlodgo. tiovorthcloss, owan with various modifications 
of this typo such tasks could atill rotain tho basic olosMUits of any 
intolloctually croativo undortaking. A soeond rocooBtndation Is that 
cortaln hrood guidos snd stratagiss for croativo thinking bo introducod 
ao tho child works on Hioso tssko. Such guidss would act as points of 
roforsnco around which tho chi^d couM organUo his work and would Im- 
part an atnosfhoro of planfolnaas to tho proeoso of prohlon solution. 

isxt, idiat can bo osid noro spocifieolly about tho naturo of 
thaso “♦croativo-taaka«*iti*«lniaturo**— tholr particular contant— •and tho 
cowposition of tho occoofMMiying ruloo and stratogios for productivo 
thoufhtT It io soborlng to roaliso that tha crootivo innovators of tbs 
yoar 2000 (only 33 yoara bunco) aro to bo found in tho olseioatary 
scboolo of today. As thsso individuals stand on tho throabold of tho 
21st contury thoy will bo confrontod by sclontific rovolations and 
social isauas litarally undroant of today as wall as a largo abor® of 
old prdblons loft uorasolvod by provicua ganarations. To oaat thaso 
cballongoo tho innovator of tomorrow oMOt croato now social oystsms, 
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n»ir fciintlfie tnchnlquos, tools «ndl thsomioil ntructurov* To ac* 
co(^>llJih this ten cannot mly on j^iontly ^athlonateln vinna an to i^nt 
conotitutns ■cteolarshtp or good aclnntific tiftCliod» nor can nn 

afford to inatiU In him a blind dnvotion to ctirrontly fnrtiln ttenorlna, 
eincn «ttch of thla thnoentlcal apparatni Ic alvatdy j^proachlng vobao- 
Inaennen. Barn tban in a coopnlling atguaint for thn itacnaoity of 
tnaehlng broad ntrataginn for crnatlvn tlioii^t and for ancouraglng 
cogaitlvn flnxitelllty and IntnUnctual corionlty» ratbnr tban waroly 
ttacMng for Wteat vn prnanntly takn to bn tnm or unnful. 

Wbat klndn of tanks could chlldmn praetica on now to prapara tb»« 
for tbair rolnn aa tfan Innovatora of thn futum? Two ktnde ara aug** 
gnatads tba hvpothntical nroblaR and tlin aodurina tirt»laBi . tbn 
fonMr typa ninimlsaa rollancn on praaant facts and tiiaorias In obtain* 
ittg a aoXutiott, wbiln tbn lattar typa focissaa on tten daathlnaa latw.s 
of teunan affaim wbicb am cnrtain to bn tba nubjnct of cmativn ra- 
Intnrpratation and m-«valuation in any futum agn. 

Typically in tba caaa of tfm tevootiMitical cartain arti* 

ficial eonditiona &tm poatulatnd wliich do not cormapond to prasant 
mailt its and individual la callod on to oporatn within ^sa in* 

tnrnally conalatnnt but artificial a^ratanta. Ona problan of Idiia typn, 
nhicb itaalf baa bacoan popular aa a naaaure of cmativity. la thn 
eyianuuancn tnatt givnn cartain conditiona» nucb aa a world in wliicti 
tlHNi tuna backirar4a« what am all tba consagunncaaf Such problans 
daauuid cognitlvn flnxibtUty, inagiiuitloa and tba ability to adopt aa 
taaiKirarily raal a ant of fomign and unfanlliar aasiMptiona. 
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At Bnrknl.^ m am now 4r4nrlng up plans for an naipnriiaentol tnach« 
ing a^ratiis nlildi almnlatna a visit to a •t9r4mgo planot* tbm studnnt 
is put in ehergn of tlin first nseplorator^^ «^ps4ition<i Bis Jobt a 
highly orsstivt meA daasnding ono» is to coon to unfnrstand sad to nx* 
plain thn vnltnr of strsngn nvnnts tihich ho oiXl eneountsr in this 
slisn» unfsBilisr world whom thn usual physical » biological sad social 
Ions arn ouspendnd or greatly laodifisd. Bar# thn child is litnrslly 
confroatnd with a hypothntiesl world «hich» although it is ordnrnd and 
internally co@oistnnt» opnratns in ways that run countnr to his prsvious 
oxporioneo. Bn oust suspnnd his prneont nxpnctsneins shout thn world 
as hn knows it long enough to croatn now nsplaastions for strongs and 
parplnxing phonoasna* fhus hy pamitting thn child to deal witih hypo* 
thntical tasks which call for thn creation of osw syntmas of ideas, 
indspnndnnt of present facts and assuaptions, hn eon hedge against the 
tins when these facts will outUvn thsir ussfulnsss and will no longnr 
snrvs as a basis for productive thought. 

^antli^ the lorgaly unknown course of future events » there are 
on the other hand certain enduring prohlmas of nan and society which 
are constantly reesaerting thanselves and no doubt will engage the 
attention of future creative thinkere. thn young student of today eon 
best be prepared to cope with such Issunn in adulthood hy being pre* 
nnnted now with repeated opportunities to deal with enduring thenes and 
quondriest to search for now iMplicetione and to ret^rose then in 
contsnporary terns. Kany of the west euitoble teaching sKosples are 
found in litereture, such os the Greek nyth of Sieyphue, dealing with 
taon*8 reluctance to accent bit fate; the tragedy of frankeastain. 
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MtlMtias th* con»*qowcw o* a««'« «g»-oW 4 e«a« oJ enattag * «»• 
parCact balng in hie «m issagas o* •** oylhleal X«a«ia, paraonifylns 
aaii*a unflagslag ecal to axplota nattaso togatilaea of the coneataoiicoa* 

Of eoiicao. It la unl«:otoe« that ouch leauos caec to the fora of toach- 
ing *.«»pioa ooulg hara to bo greatly atopUftod and rada appropriate 
to a ehlld'a level of oBderatasdliig. notice, however, that aoeh *odl- 
«re nada eaeler by the fact that the traditional vehlclea 
tor the drae«ttoati06 of these toauea are thaeaelvee raasoaably con- 
atant-tha naval, the play and the poa«-provtdtog already toirtllar 
throuaih vhlch children can aspross tholt Ideaa. In this con- 
nection, ee ahall praaently deecrlbe a "creatlva-taak-to-«talature" to 
ehlch the aeodent creates a play dealing with yet another ttoaless and 
recurring thara~the plltfit of the nrongtolly accused. 

riaally, iHiet ate the sources on which one can draw to fomolattog 
a set of broad cognitive skills and strategies which could be taught 
now to ^epata Children ter future productlvltyf Intorratton concern- 
ing gwinralleed cognitive streteglea can ba gleanad not only fron 
XCberatory ratnarch dealing with cosplex problen aolwlng and thinking 
but fron anecdotal and llto-hlatory aecounta of highly crndtlve todi- 
vtdualo as well, to toe first toetence there to e eteadlly eceuoulettag 
body of knowledge free toe peychologicel leboretory concerning ton kind# 
of fectora, boto faclUtatlvn and tohlbltory, toteh iofluaneo the course 
and T«^«ry of pcoduetlva thought. One widely documented esaivle la tha 
deletarlcus effect of rlgto rantal sot on eftoctlve problem solwli« 
(iMdiins, 19 W). tore, because the todlwlduel toltlally foraulatee or 
perceives e task In e narrow and ttosrently biasing way, be Is 
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smM off it&m attaining a solution. A vmimt of 
^riftto thinktog otratoglo® iiicor|K>ratlng thoso and otiMKr rosoareh find- 
ii^ can bo fotmilatod. for ^oaaplo. «ltli roforotaco to tho ^roaoat 
wmplm of ntntal sot, tho sti^ant can tm taujpit to viw a gvoblra 
broadly, to ro-i^aso qusstlsms in imw ways, and to rasist Junplng to 
yriatatura eoticliiatons. 

othor aourco of cognltl'sa atrataglas coast froa anacdotal 
dascriytioiis of craatlva Individuals at work (Oiilaalla, 1952; Ksaatlar, 
1964) • A noabar of inaiabt* tha fundan an tal natura of craatlva 
thoofllkt hava grown out of such obsarvatlona, as wall as tba dlscovary 
of iovortant fdiaiionaiia assoelatsd wltb craativlty, such an IncidMtion 
and intuition. As an anampla, tba faoous and widaly eltad salf-rapocts 
of foincarlT, tha Franch nathamatielan, hava sarvad to focus attantlon 
on tfia coneivtually fartlla notion of craativlty as basically a yroesss 
of racoid^lnlng i^s in naw and naval gattaras. And of most ralavsnea 
to our issMidiata eoneam, such obssrvstlona hava lad to tha alucldstlon 
of a niwdisr of sgaclflo groblasi-solvlng atrataglas, anong tbsa tha 
taetiniiiaa of tdantifylog tba assantlal alsntnto of a groblca situation 
and dalibsratsly Justagoslng tiica In various ways (Csogball, I960). 

By oei^lniiig tha aagartoantal laboratory apgroach and Its virtual 
of an^lrlcal valldatlofi with tha rich and broadly inclusiva salf- 
yiiiyftyl;y o£ tha hin^Wf oraatlva thlidcari cna can foraulata a sat of 
rulas and atrataglas which sra gsrvaslva snough to aggly to a variety 
of craatlva taska, hut yat siogla enough fo ba readily understood by 
alsoantary school children. 



Covington 



13 



Staaaary 

Xn suanary o£ tlm fltst seotlon of Citia paptac it has boon arguoi 
that hofoTO tho atudont can taho full advantaga of m pomlaaivro atinu» 
lating ataatyhoro ha nuat bo tanght bov to thlhk ercMClvaly. Zn davaloy* 
ing a toaobtiig program for creativa thought tha alngla laoat ieq^rtant 
padagogioal iaatta la tha long«tarai social and paraonal uaafutnasa of 
ahat la taught* Zt baa bean soggaatad that ona raasonabta taaching 
strategy, in Zi|^t of this conaidaratioii. Is to atrangthan thoaa cog* 
nitlva akllla baalo to all craatlva thought in tha eontaxt of coaplax 
yat maaningful ptoblant uhieh roflaet tha pritM^lpal atapa in tha 
craativa act. fhaaa obaarvatlona, taken aa a ufaola^ hava foramd tha 
broad gttlda*linaa for tha raaaareb earriad out by tha Barkalay group 
ovar tha paat aavaral yaara. 

tha praaant Raaaoreh 

Aa a first atap it oaa daeidad to davalop a aat of prototype in* 
atructlonal aatariala dealing with only one aapaot of productive 
thott^t**eraativa aroblan aolvina * Zf tha particular taaching ap* 
preach ahowad pramiaa* than other programs would be daaignad, focusing 
on yat other domaina of craativa thought ouch aa craativa itanovation 
and craativa axoraaeioe. 

After aavaral yaara of intonalva effort, involving numaroua pilot 
tryouta, attocaaaiva raviaiona, and aavaral full*scala axparlnantal 
atudiaa, the Oattaral Problam Solving Protran was davalopad (Covington, 
Crutchfield, & llaviaa, 1966>« tha Oanaral Problem i^lving Program 
(CT8P) conaista of a sariaa of 16 *^craattva*preblt9aa*itt*niniatura'* 
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dastgMd tor to* mto-gt«to *l*to-sr«l* l*v*l. proM.* 

•plaodwi «ct a* • rtotcll* h, totch «b* «t»d*«* prwtlc** a nw*«f *« 
broad tul*a and atratagtae concamad irtto vatloB* faeata o* affactlva 
jnrablaa aolvlng. onto ** atatlog to* ptoblaa to an opan and otolaaad 
fasbton. raCoiiMlatlng to* proMaa to eara* of faatUar natiViiar* and 
analogiaa. or davaloptog a oyataMtlc plan tot ganaraetos «•**. 

lato laaaon ptaaaata a « 5 «t*ttou* occwneanc* or unaapUcabl* 
feappantos tolch th* atudaae trtoa to oo^leto, auto ao to* poaallng 
babBvtor of a 8to«» of aiuanaut* dortog a daap aaa div*. thl* «an«al 
tlitw* tb* ■yasartoo* occurranc****** tooaan bacaoa* It aneoapa**** to 
a natural «*» tmewitttoad oannar mor ot too loadii«otal aapacta of 
th* proWaa-aolvtos peo«ws. In addition, aueh a tfMM to aaotral with 
raapact to ortoodoa outttouloai ■atarlala. Ihla Hikaa tor a teoadar 
tranafar of what la taatof toan nlto* otharwla* h* to* eaa# If to* 
prtoetplaa md gob«W had toon aaaoclatad prtoarlly with * opaelflc 

araa. Ptoally, chlldran atolblt a kaan totarast to working on 
problaa oltuatlon* faaturlng a nyatarydotactton thaaOi 

Sato laaaon to praaontad to boofclot tom and la caat to a toll* 
inatruettonal llnaar tomat. (Tor a toaorotlcal dlacoaalon of toa 
potanttol uaaa of ptograBoad toatructlon to* foatartog hlghar-ordar 
tooutot procaaa**. *a* Crutchflald 6 Covington, 1965.) Brtofly, th* 
«ork* torottto to:- laaaon to a ac*p-by-otap aaipianc* by hteaalf 
and at hla own pae*. to th* problom unfold* pasa-bypaga, wlto tha 

of now fact* and cluaa. to* atudant to callad on so ratoraulat* 
tha problan to hi* own word*, to Hat aoaattons to cenaidara crucial 
to to* aoluclon or to dawla* a plan of action which to totonds to 
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follow, tho otudoat x«c®lvo» iwNidioco goidoneo in hlo of forts on 
sttccsssi'os 9sg** lio^lst. This guidsfico tyficslly Ukos tim 

form of fcosonting a rsnas of idosSf uttsstions or courts# of action 
ifiich ths stodsnt millet tisrs tteooidit of in tlwi glvan oitoatlon* Bsro 
the so^liaiis Is on oncottraging ajipr^prlats ditortity in tS»# studsot^s 
by shotting him within wido limits siwit constltutss valuablo 
ids##, crucial ^|asstions and fruitful ways to foxmulats grohlsms. 

ghs flWf is also dssigttsd to fzooots Imnsficial attltodss tosard 
produetirs titinklog. One of th# basic strategies is to increase the 
child* s exgeritnee In cofing successfully wKfch thou^t fjcoblsms- Inch 
frOhlem sylsods is ssfuenced so thet ai Idi* student works ^irouih the 
booklet he is exposed progressively to wore cltias sod blnt«. tlsis» 
esdi child, indtpsadtot of bis initial cspsicitles or personal rsssrva- 
cions dbottt thiOking, will at sons point osns to discorsr tbs solution 
for bimsalf . In sdditiso there Is a sysNmatic atton^t to foster, by 
MMuis of sp f r op rlate te scb iog exisfles, a nsmher of attitudes which 
favr»r effective problem solving, sucjh so opsn-mindedneii, persistence 

and susfsxision of prsomtiire Jud^iint. 

h storyline is msintsined throughout ^ Of Sf to supply a sense 
of coe^inuity, and perhaps most inportantl*^. to provide the reader with 
a set of identification models. Hie etory concerns two school children 
dim and Idla (brother eK»d sister) whose extra-curricular paetime is the 
ea^loreticn of myeter ioue eituations idiicb arise in and around their 
home town, dim sad bile are asslsted-«snd when tiie occasion denands, 
essidneusly directed etep-hystep— throuah Hie*e adventures by their 
uaeie. She uncU in sMitlon to being e bigb school science teacher 
eleo •hmoolitjhte** as a detective. 
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Covington 

Sbo I4ontt£laitioft"«od61 todbnlfuo is ifttooM to Inttodoeo ^ 
vMdbr gradttolty to tlMi Clffleult imd o2ton ftttstvstlng pvoeOM of 
lioeoMlfkg a mom offtotlvo thlnkor. for txtnj^lo, tlio rolos of Jim and 
liila rofloet 0m vicissitndos fissooiatod tvith all coaplaa pro61an 
aolving— tha long discouraging pariods of intansa affort with littla 
apfarant |urogms« tlm Insvitabla setbachs^ and finally, tha Intsllac** 
tool Olatlon of dlicovoring a solution. 1^irou|^ Jim sad tlla tlis 
raadar can oatpmtlmacm all this vlanrlously uitbout baiiig pluiigsd la* 
■sdlataly Into tha situation. Aftsr tha first fav Isssons, hoiNavar, 
tbs raadar is gvadoally dtasa into tha various prohlssn^solviiig aetivi^ 
tias hy bains rsi|uastad to thinle of and to rscord bis own idsas in 
concert with tha aflorts of Jfijs and Iiila-- first tha studsnt gsnaratlng 
his own idsas or susstions, thsn Jim and hila rasponding with thairs. 
lha fsadhsek asaaplaa yrovidsd for tha vooAmt ara prasantad as Jln*s 
and liila*s idaas* 

Against ^s baetodrop of transitory day-to-day auceass as and 
failuras, a losg-rangit ehanga takas pises in dim and Ula. Ussy sra 
dapictad as ovarGosdng Initial handlcsgNi of ratleanea, i^thy and 
nagativiMi toward tbiiddLug until ultlnattly, but not Without an occs- 
•ional sstbacfc, thay baecm raaaonably eowlOrtabla with thair cm 
tiioug^t procasisa. aueb snra anthusiastic about taokling problsM 
situatiooa, and nova coofidmit in thair own abilitias to copa with thdai. 
Sc is fiopad ^hat this sObtls but parcsptibla changs ih Jim and Ula will 
fostsr in tba rasdsr a sansa of |[|£ own prograsslva inprovosmt. At 
tbs Sana tins it is Intanisd that as nany raadsrs as pcwsibls wilt 
finally eons to surpsiS din and tils in problswsolving prof icianey 
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«nd will ontgxow mxf fMtrUwr dk^^todanct cm thm «• « Mtnxm of idow 
mA iniq^iratlcm* 

liia ItMlutlon of eiM iinelo psmidM Sim mS Lila« and proiOMlilsr 
tlta vMdor «• wall* wi^ a hmooolant cNithotity fifam and eonfidani; 
alio not only nurturoo and montagoo tha aaaeant attanpta of titaaa 
tyro^tbUikim hut wlio alac» abona ^mmi how to Chink for tiiawoalvat by 
atana of approyriata mlaa and atrat^#8« /kiditlonally* tha imelo 
ataada aa a valuad nodal fareonii^tns an Mithoaioin for intallaotaal 
aifloratioii. 

Iad» loaaoe ia fraaaotad in aa illuotratad fonaat* Sndi a 
doni n aa t ly wianal pga a ant atton not only incrtaaao tiia otndaat^o Intaraat 
in tha natarialo, but aakao It CMUiiar for hln to follow tha naeaaaarity 
ecnplicatfid dtalogna oad thoujdit aa<|itaaeoa of tha atory eharactara* 
fba laaaono contain m ataraga of 40 yagaa and art daaignad to ba y«a» 
aantad at a rata of ona laaaon par day. fha avaragt t&na tahan to 
conplata a laaaon ia apprcmlnataly 35 ninutaa* 

iavaral aaparatn atndiaa (auanariaod in Covington d Crutchfiald, 
1955) bava baan earriad out uaing varlotia pralinlitary aditiona of tha 
0m whidi to data hmm involvad a total of aowa 481 fif th-grada and 
aixtifgrada aehoal dhitdran frcm tha fan franeiaeo iMy Araap of vhoni 
287 wara givan tiia training natarialo and tha ranainlng 214 warn itaad 
aa aontrola. Iba basin daaiga of tbata atodiaa ii aaaentlally tha 
aian* dll atudanta ata firat adatniatarad an artanaiva forataat hatCary 
(aim bouri in laoith In thn Intaat atudy) whicli conaiata of a nm ba r 
of taata of eraativa thlidiittg C2hrrdaca» 1985)p taata of problan- 
iolviat ability <COvtagton» I986e)» invantoviaa doaignad to naaauia 
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tlui diild*o attltuatfl toviixd froM««i ooX^fis «»l (Cdivingtoii» 

19a6*)« «oa vitriottt of adiooi oditi vi wii iwit mod tebolMtic ability* 
tiMMO dMtm «ro im« 4 4M « lM»ii for tiMi initial Mtehint of fdm oUm-* 
tooBO. Iniiviilaal claiarooirii aro niatdiea In falim; oao elasoroon ffo* 
tiMi pair !• tSaum mtgiMd at randoii to fiiia instnietad condition «ad 
tlia otfeAT to a CMmtrol condltioa. Xn eadi of tiMi vatiooa atndias to 
data* tlia instnictad srauft bava alwaya baan adainiatarad tha C?SF. 

Xa ocNitraatp a nt ai bty of diffarant control conditiona liava tiaan ocad to 
taat variooa bypatbaaaa a*ont tlia nattira of tha training affact. tlia 
typical ea§a» hoaavav* and tba ona on idilch tba praaant analyaia la 
baaad» calla for tba adalniatratioa of a alniUr tmt altortar sat of 
aalf'"i»ttinietiocial aatariala idioaa cootant ia unralatad to problaa 
aolaing* tha pntfota of tha coi^zol progvm ia to inanra a aanta of 
iawolaanant and fartf/clgatioii on tha part of tha control ehildran and 
to oartaSn that tSdCr ara aall acqoaintad aith tha fadf«*imtrttctfoiial 
foraat« thUoaing tha training pariod all elaaeai ara adainiatarad a 
poattaat hattsary^abich ineludat a rapaat of tha attitoda invantoriaa 
and tha taata of prohlaa^aolviiig ability along aith parallal foma of 
tha taato of oraatiaa thfoklni» 

iavaral aicaaplai aiU aof flea to illnotrata tha ganaral typas of 
taata foelodad in tha prataat and poattaat battaria8*»«thair contant. 
af^la» and fograa of alaiilinty to tiia training Mitarial* Ona typa ra- 
flaeta tha mm traditiotial taata of problaa aolving. Xn tbaaa in* 
ataneaa, ha c a aa a of a larga nuabar of raatriotiona placai on tha task, 
lhara ia ohly a linltad aat of mmmm or principal aoluticMoa idiich 
Bill aattafo tha problan in ita antirity* Bara an aaphiiaii i» placad 
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on «oi dlwamn tliiPktos. ttw •tudiiit it e«ll«d on 

to dlmasim la hi« OMrdi £or ldo«s*»«oipinins a|» a lio«t of 

^alblUtlof— l»t at tho ti»a to ^sXSESXh *«»•*»» on tlia ftw 
nost taiUbla idaos. A ra^xaaantativa aamvla la tha 
(a oodlficatloa of the classic inroblan 4ioad by Karl Ounckar^ 1945). 

Ulio ^^llA la rsudraf to lawant a mthcki to kill a tnaor daai^ Inslfa a 
body by ifalna; an X«ray but without hamliia titia surrounding healthy 
tissue* fha yrtsiary constraint la that l€ the X**ray is too atr&ug It 
irill kill both tba haaitby tlcsua and the ttaior* lf» on the other band, 
the 3t-ray is siada too veSk* it will not ham tfia good tissue* but 
neither will it kill idia tunor* Xneldantlyt thle fvoblan la addlclim 
to yossassing a ht|jh di^raa of curriculun rale^^snca is quite unlike 
anything aocountared in the training lessons in tarns of content or 
thSMSe 

the other nsln type of yroblan included In ^ criterion batteries 
is Idle Minnesota fasts of Creative lihiiBk^ Oterranee* l9dS)* Such 
froblsns am quite oyan«e»dod with few coastreints. fhle allow# for a 
nnedier of solutlon-idiaa, no one of which can be judged as the Most 
aultehle* One eassfle teituriog a iwfoduct-lMprowsMeat thsaa requires 
^ child to tbinik of all the ingenioue clever ways be can to wske a 

toy dog note fun to flay with* 

As to the resultet in general* the outconss of the various 
studies esfloying the OTSV have bean highly consistaiit. fba farfomenea 
of the inatruetad childran ia narkadly suyaHor to that of tdie control 
children both on the teete of froblesi-solvlttg ability and <m the teat# 
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«€ cvMtlvtt thlOlKiQg. 0ht « dttAllod oi 2toilni» m mU «• « 

4ifeittti0n oi iieoidiig pvocfi4ux«8* sm Covixigtoii» 1056c.) 

tn order fto a elearar |»£ctuni oi (die ovar-aU Magaieoda oC 
tiila cralniiig odfaefc, eonaidar aavaral parforwaiea tndlcaa m»eh at 
CoCal lidaas gaiftaratad^ total qualitsr oi idaaa» naan aoallty far idea 
and inetdaiac of prlnelfal aolutlona. Ooafoaita aeoras fOr aaeti of 
tibaaa indlcat ara eoofufead for avary atudaat by auaning over lila far* 
fOMnea on a ounbar of froMaoM-aolving taata in tha foatcaat battory, 
including ^ X-riqr froblao. Sn dta tana naanar a aiallar cat of con* 
foaita acorat ara obtainad for fdia taata of eraativa thinking* On 
conparing ilta naan valuaa for tha inatruetad and control groufa on any 
of thaaa conpoaitn Indicaa it ia found that tha inatruetad groufa ara 
invariably aufarior* In noat caaaa tha nagnltuda of thaaa diffarancaa 
U abaolutaly larga and bayc^ nara atatlatical aigoifieanca* this ia 
illuatratad by tha fa'Jt that nhau eocgrarlag froquaney diatributiona 
for aach confoaita initx, tha SOidi parcantila of tha inatruetad grotq^ 
tyfically falla around tha 50th fareantlla for tha control groufa* 
Anothar nay to gauga tha dagraa of aducatlonal aignlfieanca of a 
training affact ia to confara idia laval of forfomanea of inatruetad 
and control ehlldmn of diffaring XQ lavala* m thia connaetlon it 
haa bOMi fbmid (Covington, 1955$ Covington, 1956b) that tha naan par* 
fomanca of inatruetad diildran nith XQ*o bdon 99 fnaan XQ » 91) ia 
on a far irith tha naan firfomanca of control diildran ahoaa XQ*a fall 
batwaan 100 115 (naan XQ « 107)* Thia Indicataa that tha adainia* 

tration of tha 0Wf aiakaa fdr a aubatantlal boost in tha farfomaitca of 
Ion IQ diildrwn ovar a nUa varlaty of tast froblana, nany of uhich ara 
eurrieulun ralavant* 
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to 4«t«nidnii him loag tlHiiO traiaiiks pMaUt, * follwtip 

(•at tMtlAry iw» slwi® Slw wxtktbB t*r tho advliiltfiMttoii of tho 
9 «Mitt«tt la tuo fUffmnt •tuaios. thtio IncladkMl appwwel- 

mMy $Ql& of Uni f If Cii*tr«4e Ghiiaran f icm Cho oTigliiol ointloo oho liy 
tfilt flNO Noro in olNfh-grodo clooixooot Nitb now toachoro. Ifiorovor 
fOiolMo ovtry ^neoamfloti im» tidui^. to iaeuvo that otudoota did 
not tocogiiisrti tbo tooco as a iMort of tho aarllar Noick* Ftor aaNUfilOf 
tha ^ildvaa raeocdad thalr Idoaa on KOgolar achool ratbor than 

in a atandatd booklot of tho Icitid iiaod In tho original study* All tba 
tasts mra adsilnistarid by tha t anchor horsolfa and idtanovar ^sBlblo 
mtm introduead as part of tha ragular classroom oork. 

Xn tba oasa of tasts of problSM-solvlng abUlty, tba instructad 
cblldran conttnuad to surpsas thalr control countarports cm tim various 
parformanca indleas, and although tha tnmrgln of diffarancas had di« 
nlnlshad sonaiiliat as coaparad to tba magnltuda of offsets found at tba 
tlms of tba originil posttast, tha diffarancas vara navarthalass found 
to ba statistically significant. Iha plctura Is not as conslstant for 
tha tasts of craatlva thlhklng. In ona saapla with a total of 180 
childran, tba Instructad group was suparlor to tha control group, 
wharaas In anothar sllg(htly larger saapla thasa diffarancas wasbtd out. 
It i^paars that aftar a f lva«nsonth Interval tha training affects are 
at bast aiarglnal in the case of tha craatlva tblidelng tests. Ibis Is 
not surprising ichan It Is raallsad that aa a group thaaa testa raprs* 
sent a type of problsN not directly trained for In tha CffSP. Ctonsa- 
fluently they would ba more Ukoly to raflaet a graatar dlmimtl^m In 
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training efiaet than would tha tests problem-solving ability which 
are more directly aeienable to the kintSs oi strategies taught for 
originally. 

Issues of Value and Justification 

One of the most fundssBental ({uestlone raised by the present re- 
search is whether programs designed to promote creative thinking are 
actually needed, seen in the perspective of a child* s total educational 
career. Ho matter how beneficial a given teaching program may be, it 
is likely that untutorad children (She so-called controle) will soonar 
or later catch up, sls^ly through the normal process of intellectual 
maturation and accumulating experience. In the present data the sleabla 
raduction in the magnitude of the training effect five months after the 
administration of the 09SP supports this contention. Of course, it can 
be argued that more permanent— and in this sense more meaningful— 
changes will occur only on an acetasulating basis, and that what is 
needed is a program covering a whole school ysar or even longer, con- 
sisting of interlocking, coordinated curriculum units which build on 
one another. It remains a moot point, without empirical support, yet 
it would seem likely that a long-range program of increasing scope and 
coQg>lexity dasignad to stimulate intellectual growth would allow the 
instructed child not only to maintain a parforsmnee superiority, but 
actually to increase that margin as the program proceeds. While It is 
true that the trainad and the untrali^ student alike enjoy a natural 
expansion of intellectual edacities, there is grave doubt ^at the un- 
tutored children would over make use of thair burgeoning capabilities 
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to tbo sauBt mstoikt 08 voold ehlldton olio roeolvod syitasMitic long«*tom 
ttainifis* Aad, 00 %m hmm soen* ataco ssoat alcaaotar:^ tchool childrta 
aMUd scant uso of tbalr pmisont eapacitlts for crsativa thous^t. thsro 
is Xittlo rsasoa to tsllsva titat tHs 8 S sans chilclren at a latsr ago 
would apontansottsly draw on tbsir eapacltiss to ae^jr groatsr ds|prso» 

A rslatsd foiat eoacsms the dsvslopt^atal chaagss in attitudss 
and valuss which fa^vor ths sxarcias of creativo thought. Whils it is 
quits clsar that shssr yroficisncy in various cognitivs shills ouch as 
qusstion asking or idoa gsnaration is a function of ags« thors is as 
yst no svidsnes that the rslsvant attitudes and valuss inersass as the 
dhild grows oldsr. 1 hu 8 » even though untutorsd childrsn nay in tiiss 
ovsrtaks ths trainsd children in tsnos of shssr proficlsncy, thsy may 
Its marksdly dsficlsnt in ths vary attltudlnal dispositions nsesssary 
to put such skills to iBsaningful uss. In this connsetion, ersativity 
training can be designed to provide ths student with eaepsrisness he is 
unlikely to receive anywhere el 8 S»~the challenge of working on a cob- 
pies but Bisaningful problea or the sense of satisfaction at discovering 
a solution-HBspsrlsaoss which may affect ths child’s emerging set of 
valuss and attitudes regarding creative functioning* Such experiences, 
if they occur at decisive points in the individual's development, 
especially in ehil^&ood. nay he sufficient to bring him penoanantly 
past a critical threshold for ectualisatlon of his ersatlve potential. 
As a natter of fact, we nay find in the lest analysis that the key to 
the unlocking of creative potential is to strengthen sets of attitudes 
and values which predispose ths student to undertake creative tasks in 
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thn flvst pliicoy vathnr tli«n to start by increasing bit tbeer coa^tence 
for perforBaence neent of **8klll training.** 

future Seseareb Hunt 

Seseareb plant for the iiitieiliate future take too esaio diractiont* 
Xtm first of tbeee involves further davelopaant and espanaion of the 
iSfSP» Za one instance a eet of auppleiatntary exercises is being de*- 
veloped to provide additional practica on the various skills and 
atrataglee taus^fe In the lessons. These exercises are priasrily for 
resiedial purposes and con be usad vhen naededs dapandlng on the rate 
of progress of the individual learner. Another project concerns the 
developoant of a set of **curriculiim»link*unitB,'* that is, lessofu de- 
signad to illustrate hov the student can apply the skill and strat^iea 
taught for In the dPS^ to hia actual school work in science and the 
social studies. 

The other lueln direction of research involves the development of 
nev self ••instructional teaching units vhlch introduce the student to 
dooains of creative thlhking other than problem solvlna . One obviously 
iaportant area is that of craativa iindarstandips^ . Hera, typically, one 
ie confronted with a eeriae of ccaiplex oventa or occurrances which in 
tha initial phases of investigation often appear to be unrelated, the 
task is one of discovaring leeanlngful relationships hetween such events 
and in sone Instances of prcHlicting how these events would co«»vary 
under various conditions. In the ease of prcd>lea aolvina defined in a 
SKire traditional tense, the search is typically of a acre llmitad 
natura— that of discovering a single workable solution-idea which 
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latisClOi a ewtain v/tqisiteoaEmt, l>ut oft«a without tlm necessltj oi 
undorotindliiig Why it works. Such an pragmatic acE^asls tonds to nako 
for elosuro oneo a solution la obtained* On tho other band, creative 
understanding not only eneoiapasses the discovery of workable ideas, 
but nore often involves an ongoing procedure of cheeking and re*checking 
the validity of the proposed solutions against an aceunnlating set of 
facts and infomation. 

Anothar area of creative output, perhaps the one aost generally 
asauBfid whan reference is made to creativity, is that of creative 
innovation . Here the Individual invents or creates new problems, new 
aysteos of thought, or new products which did not exist previously. 

One exaiRple of a prototype trelnlng unit presently being developed in* 
volves the creation of a school play. Vhe atory*llnc concerns eone 
msliclous danage <bme to a bam owned by a local famer and his un* 
warranted accusation that a certain boy is responsible. The boy, who 
Is liiQocevit, is able to convince his classmates of tbe fact, but is 
unable to prove it to a degree that satlsfiei the faroMir and the rest 
of ths edult cofBBunity. Ihiderstandably the children react with indigna- 
tion, but at the sasis time they realise their eseential helplessnass 
at being unable to defend adequately their intereets in an adult world. 
While some of the children make plans to track down the teal culprit, 
others decide to express the group feeling of ineffectuality and 
frustration by means of a play. Paranthotically, such a plot can be 
used to Illustrate that thera are other alternatives to the expression 
of one’s onotione besides direct aggression and that intense feelings 
can serve ae a basis for the d’^velopoent of usoful and satisfying 
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products, tbm partlcuinr tlisns«*-tlist pUglit of tlio uroagltoUy accusod*- 
IMS chossti btesiiso It sounds a noto of hl^ driOBS and avousos Imodlato 
intovtst and e 3 fapathy in chiXdran vho typically bavs a koanly davalopad 
sansa of fair play* Koraovar It raprasant8-«ovan whan placad in si^h a 
sioplifiad contaxt— ona of tlia andurlng Issues of msn and society ablch 
daaanda nan solutions from aach succeeding generation. 

Ilia saais ganeral pedagogical devices are used liera as in tbs GFSf « 
Ths student is lad to develop the play in a step«by«*stap se«iuancs» 
ifitila thinking of his ovn ideas and being provided in turn vith ap- 
propriate feedback and re-dlrectlon of bis efforts. Xu the early 
lessons the child works through seijueaces dealing with the creation of 
the haeic plot. The student ie eacouraged--«lth the assistance of 
identification tBodele in tha story—to generate Ideas which salse on 
the nalieiotts incident as a point of departure fro® which to explore 
the sere general istplicatlons of being wrongfully accused, this is In 
contrast to the eore pedestrian and conmon-place approaches of sinply 
drsnetisittg the boy's innocence or holding the far»er up to ridicule, 
lesic to the success of this teaching sequence is the Introduction of 
Mitaphovical and analogical nodes of thinking, dnee such concepts are 
grasped by the student he is able to go far beyond a strictly literal 
interpretation of a situation and can generate a virtually linitless 
set of isq>llcatlons. 

After the outlines of a clever insightful plot are secured, the 
student explores a ntxdMnr of detailed mattors, all of which are Im- 
portant to the final product. In one lesson he creates ideas for the 
nost effective scenery and staging, given a limited amount of material 
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t0 with; to anothw ha !• caUwd on to cM«to MSMots o« thw 
dtalogWa tho l**t laMoa In tba Mrlna «teol«t«* thn ptd>llc mnction 
CO tbs play which MprsMOts a final conflmatlon of all tba proeadlng 
aotlviclsa. Vacfoua nii*«a of tba audtanca including tha famw and 
tha of tiia aecuaad hoy caact to tha play. Jhara la gannral 

cacogaltlon that it was worthidiUo In Ita own right aa wall aa being 
in claartng «v a coauMnlty sslaundarstnndtng. 

Pinal Faradoxas and Pllanaa 

In any aCtaapt to taach tor craatlwa functioning «ra a 
nwAar of dlloanaa and paradoxas idilch glwa rlaa to both ■athodo> 

end tbaocatlcal dlfflculttoa. Xn closing wa will ccoMot on 
ona raeurrlng dllOMS, not bacanan It la naeasaarlly rapraoentaclva or 
•wan tha a»at tondawiatol, but rathar baeaiiao It tndleataa coaochlng 
of tha oxtraordtnary challangaa aocountared In davaloplng taadtlng 
Mtarlala tor foatarlng coiaplax cognttlva proeaaaaa. Basic to tha act 
of taadilng la a guldanca funettoa. to a groatar or laaaar dogma tha 
atudant's behavior is nseaasarlly guldad. ahapad and radixactad by a 
authority, too studanC navar has cooplata fxaadOM. Ha la 
aaiposad only to cartaln laamlng axparlancaa, in certain taachof 
datamtnad aav»ncaa. Oa la ancouragad to talk about thsaa axparlancaa 
in only certain ways, using praarrangad kinds of tamlnology. If wa 
tor crsatlwa functioning than tbs child will Inawltably ba sub- 
Jaet to SOM tom of pildanca. to tha extant that an aducatlonal 
tbaory atraaaaa tba "dlaclpUne coipooant" of craatlva thought, any 

curricula will ho nom or lata rastrlctlwa and pradatanrfnsd. 
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Sow than cm m xvcd&cllt tmtxixcc o£ tMchlng 

ifith th» (met that in ttta last analysla craatlvlty la priswrily 
diaraetariMd hy Ittagiiuil (tmtOom and m apontimacMia tadliri4tiali«atioii 
o£ thouajtitf fnvhapa tbm anawir» aaoat slnply piit» if to taaeh (mr 
atructurad spontanaity * Ooa taefmlqtia adoptad for thla purfoaa and 
aaployad In our currant iiork la to giva tha studant diraet praetlca in 
diacrlttinatltis mnng Idaaa vhlch ara both oniqua and appre^iatn to a 
givm task' and idaaa ahlch are etaroly bisaara. Xn aiieh a fashion tho 
studant laama to liadt tha raachat of hla apontanaity. Another tath- 
nii|uo uitich ra^uiraa a ralativaly long-tarni training program Inroliraa 
eonpr^iaiiaiva goidaiiea In tha aarly phasaa of laamiiig. But. aa tha 
child hacoaica nora proficiant in tha various skills and strat^laa, 
tha rigid guidaaea of tha program is gradoally raditead. In this mannar 
tha studant cosuis ultliaataly to raly on his mm rasottreas and initla* 
tlva with only occasional ra^diraction fron tha pzograe. As tha 
atitdaat baconaa mrm salf »sufficiant ha cm axparlanea yat anothar 
dintnaion of intallactual indapaadatico— that of dataradning for hlnsalf 
^ich of savaral eraativa toaka ha aiU work on fron asioiii a nunhar of 
altamativaa. for asaopla, in tha c«aa of idia eraativa drana unit Just 
daacrihad, tha child could ha glvan tha option of aithar writing dia^ 
logtia or of davalopiiig tha acaoary and staging, onea ha had cowplatad 
tha introductory units. 

All tha Ihragoing Iwpllaa a conplax cataring to tha individual 
diffaraneaa of tha laamar*. firat» an intanalva elosa-knit and par* 
sonalisad guidanea of tha child In tha aarly phaeas of laarning and 
latar. ancouragMsnt of salf*diractioa and salf*datarwliiatloa« Xn both 
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CMOS th« tralnlmg eoHtonmmt mat b« eapi&lo o£ foloeting, osqumiog 
ond cooxdiiuitiiig M gxwt atany corikinotlonn o£ fafttotlol* IWLt iattodloto* 
ly ouggtott coBpotor-JWOloted teaching* The *«lf-iii»ttisctis«Mil £oznet 
of the current and pvofNoted teaching pxograna i« admirably milted to a 
eo3qiuter«ateiated operation. Indeed, another facet of the work of the 
Berkeley group it idut of edi^ting the for • coiqputer-preeentatlon, 
thus byopatelng the cuoiberacKne booklet format with Itt limited feedback 
capobilitlee* With cooftiter asdietanee the child can be guided throm^ 
a mtcb more individtialised tequeace of leeming, dictated by hie 
Initiel level of ccmpetency, hie particular cognitive style end hit 
individual rate of progrett* Conceptually, it tnay appear that com- 
putera and prograamed inetruction are antithetical, perhapte even 
pervertely eo, to the teak of promoting creative thinking. Bowever, 
euch an unlikely Juxtapoeitlon pointe to the kindt of imaginative re- 
aponeea which the educational coeoBunity mutt make to the ehelleiige of 
•dueating individiiela in on increasingly cc»fleie and demanding world. 
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